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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 10, 13, 22, 23, 47, 53, and 54 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent Publication No. 2003/0134493 to Cho et al. 

Regarding claims 1, 10, 13, and 47, Cho discloses a self-supported III-V nitride 
semiconductor substrate (paragraphs 001 1, 0023 - GaN substrate or wafer) having a 
substantially uniform carrier concentration distribution throughout the wafer and through 
substantially any thickness (paragraph 0025 - "extreme uniformity of doping"; since the doping 
is considered to be uniform, the substrate inherently should not have high-brightness and low- 
brightness regions). Cho further discloses carrier concentrations both exceeding lxl 0 17 /cm 3 and 
less than 1x10 /cm . Since Cho specifically states that the concentration throughout the GaN 
substrate is extremely uniform (paragraph 0025), it is expected that the concentration variances 
would be very small, and hence, within the claimed ranges. 
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Regarding claims 22, 23, 53, and 54, Cho discloses that the substrate is GaN doped with 
an impurity (paragraphs 0023-0028). 

3. Claims 1, 2, 10, 13, 17-24, 46-55are rejected under 35 U.S.C. 102(b) as being anticipated 
by U.S. Patent Publication No. 2002/0046693 to Kiyoku et al. 

Regarding claims 1, 2, 10, 13, 19, 46, 50, Kiyoku discloses a self-supported III-V nitride 
semiconductor substrate (17 or 1 16, see figures 5A-> 5B, paragraphs 0102-0103) having a 
substantially uniform carrier concentration distribution (see paragraph 0070) and thus no high or 
low brightness regions, throughout the self-supported layer (see paragraphs 0065, 0067, 0072, 
0077, 0085, 0096-0099, noting that the method employed by Kiyoku involves forming a 
selective growth mask, growing a nitride layer in the apertures, laterally overgrowing the nitride 
layer across the top of the SiN layer until a flat surface is formed, and then continuing the growth 
of the self-supported III-V nitride layer - see paragraphs 0038-0039, 0059, 0067, figures lc and 
5; This method is considered substantially similar to the Applicant's 'Example 5' method, and 
thus should have similar resultant properties. The Examiner further notes that Kiyoku discloses 
that the upper layers 17 or 1 16 are made substantially defect free, and thus, should not exhibit 
variances in carrier uniformity resulting from pitting of the layer; also see Examples 2, 3, 5, 15, 
paragraphs 0145-0159, -230-0234). Kiyoku further discloses that the carrier concentration is in 
the range of 5x10 16 - 5x 10 2i /cm 3 (see paragraph 0070) and that layer 17 has a thickness of up to 
about 1 mm (see paragraph 0068, 0103). Since Kiyoku uses substantially similar methodology 
as the Applicant, and since Kiyoku shows that the pitting and defect density of the layer is very 
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small (paragraphs 0072, 0077, Examples 2-5), it is inherently the case that the carrier 
concentration variation would be very small, and thus within the claimed ranges. 

Regarding claims 17, 18, 48, and 49, Kiyoku discloses polishing the top and bottom 
surfaces (paragraph 0148, 0152, 0233). 

Regarding claims 20, and 51 Kiyoku discloses growth on a C-plane, which is a (0001) 
plane (see paragraph 0054). 

Regarding claims 21, 47, and 52, Kiyoku discloses a lower dislocation density on a top 
surface than on a bottom surface (see figures 5 A-5B, 6A-6C; defects on the bottom surface 
terminate to form a smooth upper surface; also see paragraph 0308). 

Regarding claims 22, 23, 53, and 54, Kiyoku discloses that the substrate is a doped GaN 
or AlGaN material (paragraphs 0035, 0070, 0077) 

Regarding claims 24 and 55, Kiyoku discloses that the III-V crystal may be grown by 
HVPE (paragraph 0058). 

Response to Arguments 
4. Applicant's arguments filed 15 December 2006 have been fully considered but they are 
not persuasive. 

Regarding Cho: (US 2003/0134493): 

The Applicant argues that Cho is silent as to the uniform surface carrier concentration, 
and thus does not disclose a carrier concentration of within 25 %. The Applicant further argues 
that uniformity in Cho would result from initial non-uniform carrier concentrations as well as 
impurities from furnace growth of the crystal. 
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This is not persuasive, because Cho specifically states that the doping method results in 
"rather extreme uniformity of doping of impurities regardless of material thickness" (see 
paragraph 0025). A person skilled in the art would not consider carrier concentration variations 
of greater than 25 percent to have "rather extreme uniformity." Ergo, it is apparent that the 
method in Cho must result in uniformity within the claimed ranges. Additionally, since the GaN 
is not intentionally doped prior to the neutron transmission doping, but rather the doping results 
from transmuting the Ga in the GaN lattice into Ge, it is readily understood by a person skilled in 
the art that while some non-intentional incorporation of dopant materials will occur, such doping 
levels are expected to be well below the carrier concentration of around lxlO 17 /cm 3 , and thus 
should not significantly affect the uniformity of the carrier concentrations. 

Regarding Kiyoku (US 2002/0046693): 

The Applicant argues that Kiyoku is silent regarding a uniform carrier concentration 
distribution. The Applicant further argues that Kiyoku is not similar to the present application, 
since Kiyoku does not teach a step of making the growth interface become flat in the course of 
the crystal growth process, followed by a growth of the III-V nitride while maintaining a state of 
flatness. 

This is not persuasive, because Kiyoku does disclose a step of performing lateral 
overgrowth oyer a selective growth mask layer, wherein the laterally overgrown portions merge 
to form a flat interface having substantially few defects (see paragraphs 0038-0039, 0059, 0067; 
figure lc). After layer 16 is made flat, layer 17 is grown thereon, wherein layer 17 has very few 
crystal defects, and thus high uniformity (see in particular, paragraphs 0039 and 0067). 
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Alternatively, since layers 16 and 17 are continuously grown, at some point, the surface must be 
considered "flattened", such that the upper portion of layer 16 in addition to layer 17 are 
considered the substantially uniform layer. Since both the Applicant's method and that in 
Kiyoku teach formation of a selective growth mask, epitaxial lateral overgrowth of GaN to bury 
the selective growth mask, the growth, at some point in the process, resulting in a substantially 
flat surface, and then continued growth of a GaN layer upon the flat surface, it appears to the 
Examiner that both methods must result in substantially the same uniformity. 

Regarding Motoki (US 6,773,504): 

The arguments are moot, based on the withdrawal of the rejections based on Motoki. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jennifer M. Dolan 

Examiner 

Art Unit 2813 
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